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x-archive-meta-abstract: Rates of mutarotation, catalytic coefficients, and isotope effects are reported for the mutarotations of a-D-xylose, a-D-glucose, and �-D-fructose in H2O and in D2O at 20 �C. The isotope effects (kH/kD) for the mutarotation of �-D-fructose (a pyranose-furanose interconversion) parallel in striking manner the isotope effects for the mutarotation of a-D-glucose (an a-� pyranose anomerization). For each sugar, the isotope effect is lowest for the acid-catalyzed reaction, and highest for the water-catalyzed reaction. The parallelism of the values obtained for the isotope effects under various conditions shows that the rate-determining steps in the two reactions are similar. Presumably, in both instances, the overall mutarotation arises from concurrent reactions operating on different species of the sugar and showing substantially different isotope effects. The gradual change in the isotope effect indicates that, under the conditions studied, three reactions take place concurrently. The following isotope effects were found for the mutarotations at 20 �C: For a-D-glucose, kH3O+/kD3O+ = 1.39: kH2O/kD2O = 3.87; and kB/k*B = 1.83. For �-D-fructose, kH3O+/kD2O+ = 1.39; kH2O/kD2O = 3.87; and kB/k*B = 1.92. Mechanisms are presented for the several concurrent acid- and base-catalyzed mutarotation reactions.
x-archive-meta-cite: J. Res. Nat. Bur. Stand. Sec. A: Phys. Ch., Vol. 71A, No. 2, p. 137
x-archive-meta-collection: NISTJournalofResearch
x-archive-meta-date: 1967
x-archive-meta-description: Journal of Research of the National Bureau of Standards
x-archive-meta-issue: 2
x-archive-meta-language: English
x-archive-meta-mediatype: texts
x-archive-meta-page: 137
x-archive-meta-publisher: National Bureau of Standards
x-archive-meta-rights: The Journal of Research of the National Institute of Standards and Technology is a publication of the U.S. Government. The papers are in the public domain and are not subject to copyright in the United States. However, please pay special attention to the
x-archive-meta-title: Deuterium isotope effects in a - � pyranose and in pyranose-furanose interconversions
x-archive-meta-volume: 71A
x-archive-meta01-creator: Isbell, Horace S.
x-archive-meta01-subject: Acid-base catalysis in D2O
x-archive-meta02-creator: Wade, Clarence W.R.
x-archive-meta02-subject: deuterium isotope effects: D-fructose
x-archive-meta03-subject: D-glucose
x-archive-meta04-subject: isotope effects
x-archive-meta05-subject: mechanism of mutarotation
x-archive-meta06-subject: mutarotation
x-archive-meta07-subject: pyranose-furanose interconversions
x-archive-meta08-subject: sugars in solution
x-upload-date: 2012-06-15T19:11:55.000Z
